This paper proposes a model of performance indicators for Moroccan Textile industry subcontractors. First, the study reports, through a PMQ questionnaire, the KPIs used and deemed relevant by a sample of 82 companies. Second, the weight and hierarchy of various indicators are developed using Analytical Hierarchy Process (AHP) to release a formula for calculating the overall performance. The study shows that outsourcers and Moroccan manufacturers consider compliance with the schedule and the competence and versatility of the production system as a priority. The formula for calculating the overall performance also includes other dimensions such as quality and human resource development. This should facilitate the selection of the contractor and make it more objective.
Introduction
Regardless the field of activity, choosing the right contractor is a strategic decision that impacts most often the financial results of the company and even its future. A favorable supply chain is a competitive advantage for the company and allows it to have a dominant market position (Arbin, 2008) .
However, the selection of several subcontractors based on several quantitative and qualitative criteria is not an easy task (Awasthi et al., 2009 ) and supply chain managers are faced with complex decision environments (AlHarbi, 2001) . The subcontractor selection is often viewed as a multi-criteria decision-making. Criteria such as quality, price, delivery, service performance, modern facilities, procurement delivery time, and others that can be tangible or intangible.
In a context of globalised markets, logistics chains are constantly changing and companies are forced to reassess their suppliers regularly to make sure they comply with the exigencies and to continually improve their competitive capacity.
The textile industry is no exception to the rule, in an industry with low added value, effectively choosing its subcontractor directly impacts the cost of the product. It must be flexible, proactive, and responsive, with a competitive cost. To evaluate the performance, manufacturers are content with measuring their financial performance (Safa et al., 2014) .
The textile industry is the largest industrial employer in Morocco with over 1,600 companies employing nearly 175,000 people, about 40% of the national industrial jobs. It also contributes by 24% to the Moroccan exports of goods and up to 7% of the national GDP. In 2013, it produced 600 million pieces in subcontracting, co-sourced 300 million, and produced 100 million pieces in finished products (Textiles, 2014) . of the crisis during these last years, a great change. Despite the fact that the raw materials are often imported, they still attempt to reinforce the shift from selling minutes of production (i.e. subcontracting) to finished products.
Apart from the financial and HR indicators at the ministry of industry and the professional association AMITH, there is no existing model for measuring performance which is developed in the Moroccan textile sector (AMITH, 2013) , We propose a method of systematic scoring all key performance indicators (KPI) and a measurement model that takes into account the main characteristics of the sector. This model can be used by the customer for the selection of subcontractor and may also allow contractors to understand the factors of progress and serve as a tool for continuous improvement.
Firstly, we do a review of literature. Secondly, we explain the definitions and tools for PMS model and then describe the process to develop a framework for performance measurement. Finally, we present a complete example by evaluating five subcontractors which operate in the same sub-sector using the model developed with the results, analysis and conclusions.
System Performance Measurement
The performance measure is a requirement in the management process and therefore it is an important area of research in the industrial and academic circles which invest considerably in human resources and materials (Aracıoğlu et al., 2013) .
Eccles highlights the significance of the change in the eyes of performance manager who is no longer satisfied with the short-term effectiveness of the financial measures and seeks a broader set of measures to evaluate the performance and sustainability term. Managers find that financial measures make the determination of the past are no longer valid for assessing long-term and overall performance (Eccles, 1991) .
The word measurement suggests that the performance measurement system should be balanced; which means it should include indicators necessary and sufficient for decision making rather than pulling all the contours of performance (Micheli and Husband, 2014) .
Any system for measuring the performance given (PMS) should provide an improvement in internal processes, help companies better understand customer needs and facilitate the implementation of the strategic management system. The result should be giving improved operational efficiency and overall effectiveness of the company (Berrah and Foulloy, 2013) .
The performance of the manufacturing system (cost, quality, delivery and flexibility …) is determined by the configuration of equipment, manpower, data flows, processes and technology. This configuration gives competitive advantage (Nudurupati et al., 2011) .
Braz et al. suggest that good performance measures are quantitative, objective and not subjective. They are simple, understandable, practical, and consistent with appropriate scales and clear, timely objectives. Moreover, their multidimensionality defines the inputs and outputs of the important processes (Braz et al., 2011) .
PMS requires more management tools performance structural and procedural framework (Folan and Browne, 2005) . According to Neely et al., to facilitate the design of PMS it is necessary to answer clearly the following questions: what should we measure? How do we measure and how do we collect the data? How to reduce the gap between the indicators and measures (Neely et al., 1996) ? Folan and Browne proposed that the measure should be: concrete, closer to the customer, supported by management, and engage human resources in the progress (Folan and Browne, 2005) .
Melnyk et al. gives the following definitions: Performance Measurement (PM) is the tool used to measure the effectiveness of the work; therefore, a measure of performance is both quantifiable and verifiable and must have three pillars (Melnyk et al., 2013 ):
• A performance measure that quantifies what happens.
• A target performance indicates what is considered high and low performance and management support.
• The results give the assurance of being below or above the target.
The absence of one of these elements reduces its effectiveness.
On one hand, the main goal is to transform PMS measurement data into information to assess the effectiveness and efficiency of the action. It is indeed the goal setting, the collection, analysis and interpretation of performance measures. On the other hand, the system should function as a thermostat so that the process is designed to assess the inequality between the actual result and the target in order to identify sources of www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 3; 2015 dysfunction and induce actions (Melnyk et al., 2013) .
Therefore, two types of expressions of performance are involved in PMS: basic expressions that identify the degrees reached in different objectives, and the aggregate expressions that are a synthesis of performance in terms of overall objectives. Aggregate expressions define the priorities of the strategy and give the choice of these two scenarios based on their expressions of basic performance (Clivillé et al., 2007) .
However, Berrah and Foulloy showed that PMS usually cover the following key points (Berrah and Foulloy, 2013 ):
• The definition of the area concerned with the PMS.
• Expression of decomposition links between strategic objectives and basic objectives.
• Definition of how the representations associated is expressed.
• Choice of the aggregation tools used to obtain expression of the overall performance.
The Selection of Supplier
Examples of literature on supplier's selection are multiple. In the sixties, researchers have begun to define a multitude of criteria, without giving an order of preference, allowing to adapt the approach for selecting the particular situations. A few years later, methods of partner selection and prioritization criteria have emerged to obtain a clearer choice of partners. (Dickson, 1966) proposes 23 evaluation criteria and demonstrates through his empirical study that the most important factors in evaluating suppliers remain the quality and skills, followed by other criteria that relate directly to the product (delivery, warranty, price). The rest of the criteria is of low or medium importance and generally relates to services and procedures performed by suppliers.
(Weber et al., 1991) basing their study on articles published between 1966 and 1990, they showed that the criteria set out by Dickson are studied in most items; only their importance has changed. The authors observed that the price, delivery, quality, production capacity and geographic location are the criteria most often treated in the literature.
Based in our scholar research, we complete the work of Weber by other articles published until 2010; table 1 shows the major criteria for selecting partners, the numbers indicate the priority for the criterion. Vonderembse et al. conducted a survey of 268 companies and found that quality, product performance, reliability of delivery, product availability; cost and time are the most frequently used criteria. Also, they concluded that the performance and product quality are the two determinants for companies using or not the concept of JIT criteria. Finally, the authors say companies have a tendency to reduce the number of suppliers and creating strategic partnerships (Vonderembse et al., 1995) .
Verma and Pullman initiated a study of 323 companies in the metal industry. They showed that vendor evaluation is mainly based on four criteria: quality, price, delivery and flexibility. Also, they noticed that the quality is the most important criterion (Verma & Pullman, 1998 ).
Huang et al. presented the study of a new model of customer-supplier relationships, with a particular interest in methods of new product development. This model includes the following four types of distinct indices: Satisfaction Index (SI), Flexibility Index (FI), Risk Index (RI) and Confidence Index (CI) (Huang et al., 2003) .
Huang & Keskar propose a methodology for selection with a library of 101 criteria. However, faced with a selection problem, the user is not experienced in the method, made a choice of criteria that is rarely (Huang & Keskar, 2007) .
In practice, to choose their suppliers, companies take too match criteria into consideration and invest considerably in the process, human's resources for each criteria, or more often intuitively choose their partners and/or because of their experience. This choice does not always take into account the various factors that influence the success of the cooperation.
The Use of KPI
Key Performance Indicators (KPIs) represent a set of measures focusing on those kinds of organizational performance that are most relevant to the effectiveness of current and future design of the organization or key success factors (KSF) (Parmenter, 2010) .
To determine the extent of their performance, companies formulate key performance indicators (KPI) (eg, number of customers, costs) that are considered essential, expressive enough and representative enough of the objectives of the company (Popova and Sharpanskykh, 2011) . Systems performance measurement based on the KPIs are linked to the strategy of the organization (Franco-Santos et al., 2012) .
PMS defines the objectives arising from the strategy. The different measures collected by the KPIs notify if the goals they are connected to are being reached or not, according to an ascending process (Rodriguez et al., 2009 ).
Popova and Sharpanskykh describe a method to establish a link between the key performance indicators and targets; they introduce the notion of "performance level" or pattern of goal. The performance of an organization www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 3; 2015 can be assessed by estimating the (level of) satisfaction of its objectives (Popova and Sharpanskykh, 2011) .
Each KPI has its individual settings, so we need to introduce proportionality the significance of these parameters. Sets of performance should ideally be defined without any unit to ensure proportionality. The measured values are consistent for the service (Lauras et al., 2010) .
According to Clivelle et al., proportionality and meanings are intended to improve the consistency of information and take other expressions aggregated from individual performances easier decision (Clivillé et al., 2007) . In addition, this development must be understood as an effort to coordinate and not a design effort (Lohman et al., 2004) .
Using PMQ
Performance Measurement Questionnaire (PMQ) helps to identify areas for improvement of the business and create a plan of correction. It provides a method to identify areas for improvement and identify criteria for measuring performance (Ghalayini et al., 1997 ) (Chahid et al. 2014) .
It is used to link the guidelines and success factors for measures of performance. Questionnaire is distributed to senior management, management of the factory, and the leaders of the team process improvement. Leaders of factory management and team process improvement are integrated to ensure that the needs of each particular plant are met (Ghalayini et al., 1997) .
Once the results of the PMQ were indexed, interpretation of results is conducted jointly with the managers of the company (Ghalayini et al., 1997) .
The questionnaire has three components:
1. What are the business leaders to ask?
What is the priority for the progress in long term and what is the relevance of existing indicators?
3. What are the actual goals and measurements?
Using AHP
The AHP method is the main tool used by researchers and managers of multi-criteria decision making. Areas of using AHP are planning, choosing the best scenarios, resource management (Vaidya and Kumar, 2006) . AHP can mix different types of data in the configuration of multi-level decision for a complete visualization project (Hernandez-Matias et al., 2008) .
In literature, more than 2000 applications of AHP were counted; they are used in solving multi-criteria problems with qualitative and quantitative aspects (Subramanian & Ramanathan, 2012) .
The AHP also allows aggregation of the expression of performance. Based on ratio scales that are made from human expertise is a complicated task in an industrial context where performance is mainly on (Berrah & Clivillé 2007a ).
He chose the path of adjustment depending on the perceived magnitude of the user performance outlook. On the other hand, measuring the overall performance depends on the policy priorities of performance and proposed by managers (Grigoroudis et al., 2012 ).
The weighted mean, which is the most recurrent conciliation aggregation operator, is commonly used to get the overall performance (Clivelle et al., 2006 ).
QMPMS Model
The quantitative model of performance measurement system (QMPMS) provides an expression for the performance to quantify the scope of the overall objective, as the method QMPMS evaluate the overall performance of different strategies and Sensitivity (Bititci, et al., 2001 ).
According to Suwignjo et al., There are parts in the quantitative model for measuring system performance (QMPMS)
1. Detection of the key success factors (KSF) and their relationship to performance (KPI)
2. Organize factors hierarchically 3. Quantification of the effect of factors on the performance and aggregate them into a single dimensionless unit (overall performance).
In QMPMS, KPIs are recognized with a map of the tree. However, the determination of weighting coefficients is Vol. 9, No. 3; 2015 based on the method of AHP. The general expression of performance is the aggregation of basic indicators calculated by the weighted arithmetic average operator (WAM) (Suwignjo et al., 2000) .
Method

Proposed Method
To develop our model, the existing performance criteria have been identified and analyzed data collected from a PMQ which collects and selects several key performance indicators. All appropriate key performance indicators (AKPI) were calculated from the key success factors (KSF) that are issued from the compilation of the strategic directions of subcontractors. Then, the weight was attributed to each AKPI by the AHP.
The overall performance (GP) is expressed by the performance of AKPI (P AKPI ) with their appropriate weight; P AKPI is obtained by comparing the level of the outputs by the value of the percentage formula AKPI measured and the target value. The GP can be used to support decision-making for outsourcers with the subcontractor and it can be used by the contractors themselves to choose new strategies.
To accomplish this research's goal, the subsequent methodology (Figure1) was performed: 1), we obtained the Key Success Factors (KSF) that are the consequence of disaggregation of the major areas of action in Moroccan textile industry. The formulation of KSF objectives correspond to Key Success Performance (KSP) that are established through a set of Key Performance Indicators (KPI) , so all KPIs used in those plants were collected; 2) Appropriate Key performance Indicators for all the sector (AKPI) were selected from the Performance Measurement Questionnaire (PMQ); 3) according to the selected indicators (AKPI), a management performance measurement hierarchy was proposed, and the weights of all of the indicators were estimated using an AHP analysis; 4) The quantification by the overall performance is obtained by calculating a weighted mean of all performance expressions associated with the various heterogeneous criteria that are translated into a common reference (achievement level).; 5) the model developed in this study was used and analyzed in Moroccan textile sector. 
Model Development
Matching AKPI
To reflect the multidimensional aspect of performance, PMQ was used to identify areas for improvement. The PMQ was administered for 110 Moroccan companies in three sectors leather, textiles and clothing, which employs more than 750,000 employees.
A total of 82 responses were collected with a rate of response 75% as shown in The PMQ has allowed to highlight (KSF) considered most important, and adequacy with the strategic objectives of the sample companies. Once defined the KSF, the entire organization is mobilizing to measure and improve it. The PMQ help determine performance criteria that promote improvement. PMQ outputs are used to develop the strategies of organizations, ways the most appropriate progress
For the identification of the KSF that deriving strategic priorities, developing strategic priorities for the 82 subcontractors gave the following areas:
1. The reduction of cost sub-contracting;
2. The improvement of logistics services through the reduction of the period;
3. Development of skills through the improvement of the human resources versatility;
4. Maintaining a favorable climate and accountability of internal staff;
5. The improvement in the level of quality and cost cutting of non-quality;
6. Production capacity.
So to keep the consistency of our approach, we have established a correlation between KSF expressed in our strategic directions with the KPI's that are already selected by companies. Then KPIs are designed to find the right KPIs (AKPI) for overall performance.
Identifying AKPI was equalized by a hierarchical approach in the form of a survey conducted in three parts:
1. What are the company managers to ask?
What is the priority for progress in the long term and what is the pertinence of existing indicators?
Therefore, the questionnaires were submitted to entrepreneurs to meet the first requirement PMQ. For the second and third part, priorities for improvement have been identified on the long-term goal of the Moroccan textile sector and checking the adequacy of existing indicators. In the latter, the treatment of PMQ offers AKPI as shown in Table 3 . Cost Unit price of the subcontractor 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Quality Quality Cost 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Rate of non-compliance 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Rate second choice 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Logistics Service rate 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Cycle time 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Respect the planning 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Production Production capacity 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Yield 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Social climate and Absenteeism 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Turn over 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Discipline 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Human Development Number of training days 1 2 3 4 5 6 7 1 2 3 4 5 6 7 Versatility 1 2 3 4 5 6 7 www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 3; 2015 In the light of the KPI treatment, we matched the AKPI through the KSF in the table 4: We have already identified six AKPI (Pr, Rc, Ct; Pc, To, Vr) that are used in the calculation of the overall performance. In fact, each AKPI is coupled with the appropriate weight (r 1 , r 2 , r 3 , r 4 , r 5 , r 6 respectively). This association leads us to adopt the AHP method to compare two by two the AKPIs to define their relative importance by expert judgment. Then each AKPI is given absolute importance (weight) on the basis of previous relative importance on a scale ratio, with the constraint that the sum of the weights equals 1 The AHP method is currently the method most commonly used in the industrial application of the aggregated performance expressions. The outranking method compares the different criteria in five levels of importance to overall satisfaction, "equal", "low", "critical", "proven" and "absolute" respectively quantified at 1, 3, 5, 7 and 9 Intermediate values between the two levels are allowed (Cliville, 2004) . Experts attribute an intensity number that represents the true preference of each criterion with respect to others. The significance factor of intensity i on factor is equal to a ij , and the intensity factor of importance I above j is equal to 1/a ij . If we compare n factors, we develop a n n * n matrix A to represent the importance of these factors:
Where n is the order of the matrix (1)
To determine the weight of each AKPI, we used interviews with experts. In other words, the weight between AKPI was explored on the basis of the response of investigators: 
Modern Applied Science Vol. 9, No. 3; 2015 Table 5 represents the matrix A 1 as the normalized comparison matrix that is calculated as shown below: 
The respective weight of each AKPI (Pr, Rc, Ct, Pc, To, Vr) is given in Table 7 : Table 7 . Determination of AKPIs' weight The majority of SME (Small and Medium Enterprises) managers take into account the approximate triangle (cost, quality and time) and which one intuitive choice. Our model shows that there are other key success factor (the social climate and versatility) concerning the logistic qualitative human resource foundation of any progress of any kind whatsoever, or otherwise. These factors should be incorporated into the strategic, tactical and operational management.
AKPI Estimated Score
In general, the KPIs are divided into quantitative and qualitative indicators. Represent quantitative performance numbers, even if the qualitative performance indicator should be calculated to measure the performance Thus, each AKPI associated with their estimation methods as shown in Table 4 (Lee et al., 2013).
Table 8. AKPIs calculation methods and AKPIs target values
The overall performance (GP) is expressed through performance AKPI (P AKPI ) P is obtained by comparing the performance level (AL) by the value of the formula measured percentage AKPI and the target value. Those AKPI are expressions of satisfaction criteria as the percentage between the current value and the target value for each AKPI. These targets were prepared by investigators for each KPI are shown in Table 8: P AKPI is obtained by matching AL through the table 9. The global performance (GP) is expressed in the formula below (Chen, 2008) :
Therefore, the formula for overall performance of Moroccan Textile suppliers is calculated as follows: 100*(0, 40 0,15 0,18 0,13 0, 03 ,10 ) 0
Case Study
To confirm the applicability of the structural formula. We measured the overall performance (GP) of 5 subcontractors (S p1 , S p2 , S p3 , S p4 and S p5 ) to situate them in relation to the objectives of the sector.
The aim being to select and analyze the key factors for success AKPIs elaborate on the overall rating of " the overall performance " and identify most pertinent progress.
Improvement actions are easily identifiable by the measures (AKPI).
Specifically, Table 10 below shows the GP for each company and the score of each AKPI. Measures the performance of each company on each AKPI are compared to the target values of the sector. Figure 3 show that the best overall 86% and 85% performance are obtained respectively by 2 Subcontractors S p2 and S p3 . The comparison between aforementioned subcontractors prioritizes S p2 (86%), which have a subcontracting cost more expensive 20%. An intuitive choice of a manager of an SME would probably lean toward the subcontractor S p3 who is more efficient on the cost criterion (Price subcontractor S p3 = 20).
Result
our model select the Subcontractor S p2 who have the more efficient global performances with GP S p2= 86%. The good result of the S p2 is to have a social climate that allows a stable workforce with low turnover by 0.25% to the professional average and 25%versatility. The versatility and skill of its workforce also have an impact on optimizing the production cycle.
In practice, the outsourcer can be more interested by the subcontractor S p5 that has exactly the desired capacity (1200) and the shortest Cycle time (5). It can be brought to offer him a technical assistance to improve the versatility and stability of its workforce through continued training. On recalculating the overall S p5 performance , with the assumption that there is the possibility to reach the same rank as S p2 on the turnover and versatility. Thereby, overall S p5 performance will attain 83%. Vol. 9, No. 3; 2015 performance suppliers 'scoring. Therefore, the supplier's strategies should focus on learning factors to improve the performance. It shows that improving the human resource factor has direct impact on all aspects of performance and encourages to take it into account, that focusing can substitute other strategies based on cost.
In this case, the most relevant progress is to choose the fit combination of elementary KPI in order to improve the ranking of the supplier with regard of optimal cost.
Discussions
In a performance suppliers measurement system a large number of multidimensional factors can affect performance, integrating those multidimensional effects into a single unit can be done through group judgement. It is impossible to have objective measurement and scale system for each different dimension of measurement that can facilitate objective value trade of between different measures.
Our model for the textile industry has applied the PMQ for choosing the right KPIs (AKPI) for the entire Moroccan textile industry, from the results of the interviews with managers and that are coupled with the key success factors. Good practical experiences of using AHP usually enable people to provide accurate judgement.
This model is a contribution to the establishment of a quantitative assessment of performance in the Moroccan textile industry that complies with international standards.
Since the QMPMS using group judgement rather than individual judgement. This will reduce the subjectivity of the judgement. The accuracy of the QMPMS can also be improved through experience. However, our model gives a correction of the supplier's choice that based on the iron triangle (cost, quality, delay). Following our research, the factors of this choice must take account of other KSF such as the human factors.
The consequences concluded from this research are:
The application of the model based on AHP to weight all appropriate KPI, and the use of the achievement level of each KPIs were beneficial to calculate the overall performance based on elementary indicators which are available in textile industry reports and also easy to collect. This will contribute to an easiest implementation.
The analysis of the PMQ's results shows that the appropriate AKPIs (Pr; Rc; Ct; Pc; To; Vr) are the most pertinent in the expression of supplier's selection. Hence, the Price subcontractor (Pr) and Cycle time (Ct) are most critical AKPI in the global performance.
The analyse of KSF / AKPI showed that the most important factors in the overall performance of Moroccan subcontractors in the textile sector are cost and cycle time, but the development of human skills also has an important impact.
The model presented in this study is a generic method that can be very helpful for Moroccan companies working in the textile sector in order to accomplish strategic, tactical and operational management
Conclusion
The model given in this paper focuses on one of the pillar of management and continuous improvement (measuring performance). It gives a comprehensive view of pertinent selection of suppliers in the Moroccan textile sector by providing a scoring of their overall performance. The model can be used to identify and select the best manufacturing suppliers, also, it can be used by the suppliers to improve their performance and to find the roots of their weaknesses.
Furthermore, the model incorporate all the areas of improvement paired with the flexibility by combining linear performance parameters in order to assist top management in the selection process.
However, this research does not address the complex and dynamic interrelationships between AKPIs aspects. Thus, for further investigation, it is important to study these aspects.
Also the dynamic nature of the internal and external environment implies that the performance measurement system is dynamic and it changes as the internal and/or external environment changes.
Therefore, the quantitative model, which emerges from the QMPMS approach, has a life cycle and is only valid as long as the internal and external environment remains stable. Any significant change in the external or internal company environment may invalidate the model. So, it is important to recognise these changes as soon as possible so that the quantitative basis of the model is redefined to reflect the true picture.
Future research will be targeted to deal with the dynamic nature of the performance measurement system by building in capabilities to make itself auditing and self-adjusting.
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